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PurposePurpose

Overview of development of Overview of development of 
TRIMM (for Travel Related TRIMM (for Travel Related 
Inputs Model to MOBILE6) Inputs Model to MOBILE6) 
based on multiyear NPTS databased on multiyear NPTS data
Discuss TRIMM applications for Discuss TRIMM applications for 
small and medium communities small and medium communities 

Demonstration of TRIMMDemonstration of TRIMM
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OrganizationOrganization

Background on M6 travel Background on M6 travel 
variablesvariables
An overview of state of the An overview of state of the 
practicepractice
The need for a simplified tool or The need for a simplified tool or 
methodmethod
NPTS database as a potential NPTS database as a potential 
mine for travel inputsmine for travel inputs
Drawbacks of NPTS for the Drawbacks of NPTS for the 
stated purposestated purpose
Sensitivity analysis of M6 with Sensitivity analysis of M6 with 
NPTS travel inputsNPTS travel inputs
TRIM development and demoTRIM development and demo

MOBILE6MOBILE6

Emission factor modelEmission factor model
For highway motor For highway motor 
vehiclesvehicles

Calculates emission Calculates emission 
factors for 3 pollutantsfactors for 3 pollutants

Hydrocarbons (HC)Hydrocarbons (HC)
Carbon Monoxide (CO)Carbon Monoxide (CO)
Nitrogen Oxides (NOx) Nitrogen Oxides (NOx) 

28 individual vehicle 28 individual vehicle 
types.types.
Calendar year between Calendar year between 
1952 and 20501952 and 2050
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Personal Travel Variables Personal Travel Variables 
Affecting EmissionsAffecting Emissions

Distribution of trip starts Distribution of trip starts 
by hour of dayby hour of day
Cold soak distribution Cold soak distribution 
Hot soak activityHot soak activity
Vehicle engine starts per Vehicle engine starts per 
dayday
Vehicle trip length Vehicle trip length 
distributiondistribution
VMT Mix by vehicle classVMT Mix by vehicle class
VMT by hour of the dayVMT by hour of the day

Vehicle Activity Vehicle Activity 
InputsInputs

Vehicle start distribution Vehicle start distribution 
24 hours24 hours
weekday and weekendweekday and weekend

Starts per dayStarts per day
28 different vehicle classes28 different vehicle classes
25 vehicle age classes25 vehicle age classes

Cold soak distributionCold soak distribution
70 soak intervals70 soak intervals
24 hours24 hours
weekday and weekend weekday and weekend 
3,360 possible values3,360 possible values
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Vehicle Activity Inputs Vehicle Activity Inputs 
(cont.)(cont.)

Hot soak activityHot soak activity
11--60 minutes at 1 minute 60 minutes at 1 minute 

intervalsintervals
14 time periods14 time periods

weekday and weekend  are weekday and weekend  are 
differentdifferent
As many as 840 valuesAs many as 840 values

VMT fractions by hour of VMT fractions by hour of 
dayday

24 hours24 hours
Vehicle types are not  Vehicle types are not  
differentiateddifferentiated

Engine Starts Engine Starts

Trip 1 Trip 2

Engine off Engine off

Hot Soak of trip 1=60 min
(60 min Max)

Cold Soak of trip 2 = 75min
( 720 min Max)

7 AM 7:45 AM 9 AM 9:45AM

Illustration

2 Trip Starts 
50% @ 7 AM
50% @ 9 AM
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Travel Activity Inputs Travel Activity Inputs 
(cont.)(cont.)

Trip length distributionTrip length distribution
6 trip length ranges6 trip length ranges
14 hourly groups14 hourly groups
Separate for weekday and Separate for weekday and 
weekend valuesweekend values
Maximum 84 valuesMaximum 84 values

VMT Mix by vehicle classVMT Mix by vehicle class
18 combined vehicle 18 combined vehicle 
classesclasses
No differentiation by type No differentiation by type 
of fuel usedof fuel used

Potential Sources of Potential Sources of 
Travel Activity InputsTravel Activity Inputs

VMT fractions VMT fractions –– HPMS HPMS 
Traffic counts,Travel Traffic counts,Travel 
Demand ModelsDemand Models
Starts distribution Starts distribution ––
Travel surveysTravel surveys
Hot soak and cold soak Hot soak and cold soak 
activity activity –– Travel surveysTravel surveys
Trip length distribution Trip length distribution 
–– Travel demand Travel demand 
models, Travel surveysmodels, Travel surveys
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M6 Soak Interval M6 Soak Interval 
ClassificationClassification

Zero minutes (stalls, not 
used)70

Greater than zero, but less 
than 0.0169

Greater than 720 minutes68

Greater than (30N-1,320) and 
≤ (30N-1,290) min46 to 67

Greater than (2n-32) and ≤
(2N-30) minutes 31 to 45

Greater than (N-1) and ≤ N 
minutes2 to 30

Greater than 0.01 and ≤ 1.0 
minutes1

Range of Soak TimeSoak Interval 
Number, N

TranslationTranslation……..

M6 Soak Period inputsM6 Soak Period inputs
Daily engine soak time Daily engine soak time 
distribution by hourdistribution by hour
–– 70 soak intervals70 soak intervals
–– weekdayweekday
–– weekendweekend
–– up to 3,360 valuesup to 3,360 values

Hot soak distributionHot soak distribution
–– 14 time periods14 time periods
–– weekdayweekday
–– weekendweekend
–– up to 840 valuesup to 840 values



7

At IssueAt Issue

Most agencies are using M6 Most agencies are using M6 
defaults for these inputsdefaults for these inputs
Why use defaults?Why use defaults?
Why not Why not ““locallocal”” data?data?
–– How do we get local data?How do we get local data?
–– What are the difficulties?What are the difficulties?

Defaults vs. local dataDefaults vs. local data
–– What is the deal with What is the deal with 

differences in input?differences in input?
–– How do they affect emission How do they affect emission 

factors?factors?

At Issue (cont.)At Issue (cont.)

Possible answerPossible answer
Travel Inputs from SurveysTravel Inputs from Surveys

Ideal SolutionIdeal Solution
AA nationwide resource nationwide resource 
providing data on personal providing data on personal 
travel behaviortravel behavior

Nationwide Personal Nationwide Personal 
Transportation Survey Transportation Survey 
(NPTS) data offers some (NPTS) data offers some 
promisepromise
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NPTS Data NPTS Data 
CharacteristicsCharacteristics

National Inventory of daily National Inventory of daily 
personal travelpersonal travel
Conducted periodically Conducted periodically 
(every 5 to 7 years)(every 5 to 7 years)
Authoritative source of Authoritative source of 
national data on the daily national data on the daily 
trips includingtrips including
-- purpose of the trippurpose of the trip
-- means of transportation usedmeans of transportation used
-- trip length (minutes & miles)trip length (minutes & miles)
-- vehicle attributes vehicle attributes 
-- vehicle occupancyvehicle occupancy

Our Mission Our Mission 

Dig deep into NPTSDig deep into NPTS
See how useful its data are See how useful its data are 
for M6 inputsfor M6 inputs
–– Can we get meaningful inputs Can we get meaningful inputs 

from NPTS?from NPTS?
–– Are these inputs different Are these inputs different 

from M6 defaults?from M6 defaults?
–– How do they affect emission How do they affect emission 

factors?factors?
Lump the analysis and Lump the analysis and 
findings into a automated findings into a automated 
tooltool
–– TRIMM (Travel Related TRIMM (Travel Related 

Inputs Model to MOBILE6)Inputs Model to MOBILE6)
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1990, 95, 00 NPTS
Day Trips

(Person Trips)

Access 
RDBMS

Vehicle
Trips

Vehicle Trip 
Chains

Travel Activity Inputs for 
MOBILE 6

Survey Data to M6 Inputs
(NPTS Example)

e.g. Trip Chain for 
Vehicle 1 of HH 1062371

Issues with Data Screening Issues with Data Screening 
and Analysisand Analysis

Vehicle trips with Vehicle trips with 
overlapping trip durationsoverlapping trip durations

showed negative soak periodsshowed negative soak periods
flagged and omittedflagged and omitted

Vehicle trips with same Vehicle trips with same 
times for trip end and the times for trip end and the 
next trip startnext trip start

i.e. hot soak = 0i.e. hot soak = 0
M6 hot soak distribution M6 hot soak distribution -- 1 to 1 to 
60 minutes60 minutes
Our resolution:Our resolution:

assumed hot soak = 1 minuteassumed hot soak = 1 minute
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Data GapsData Gaps

Cold SoakCold Soak
•• Insufficient data to fill all the Insufficient data to fill all the 

3,360 cells 3,360 cells 
•• Fewer trips during nightsFewer trips during nights
•• Consolidating time periods Consolidating time periods 

enhances the use of dataenhances the use of data

Starts Per dayStarts Per day
•• 25 vehicle age groups and 3 25 vehicle age groups and 3 

vehicle typesvehicle types
•• 75 values (each for weekday 75 values (each for weekday 

and weekend)and weekend)
•• Insufficient data to fill all the Insufficient data to fill all the 

150 cells.150 cells.

Vehicle age LDGV LDGT1 LDGT2 Vehicle age LDGV LDGT1 LDGT2
1 14 17 12 1
2 1130 294 634 2 411 64 160
3 7148 1368 2936 3 1985 433 976
4 8308 1813 2956 4 2561 516 1009
5 8535 1410 2761 5 2487 380 780
6 7843 1340 2144 6 2395 358 661
7 7553 1256 1798 7 2325 404 524
8 7632 1201 1803 8 1926 312 466
9 8870 1591 1738 9 2537 421 411

10 7772 1603 1548 10 2376 336 410
11 7755 1389 1421 11 1760 365 390
12 6870 1338 1006 12 1598 343 332
13 4894 1024 804 13 1306 181 243
14 3696 740 603 14 1047 169 140
15 2162 434 293 15 585 83 72
16 1290 337 131 16 486 77 25
17 1044 284 95 17 346 93 25
18 892 208 68 18 254 36 15
19 953 352 193 19 280 114 48
20 754 277 142 20 208 63 8
21 529 229 45 21 111 44 20
22 293 135 56 22 106 30 10
23 200 67 28 23 46 20 14
24 80 80 36 24 33 19 15

>=25yrs 767 414 109 >=25yrs 245 114 55

Vehicle age LDGV LDGT1 LDGT2 Vehicle age LDGV LDGT1 LDGT2
1 1
2 23 16 2 4 5
3 106 6 38 3 25 11 10
4 98 15 29 4 32 11
5 72 14 15 5 26 5 4
6 69 16 27 6 25 5 40
7 80 6 14 7 48 2 26
8 141 18 11 8 27 1
9 87 21 6 9 53

10 81 2 5 10 27 15
11 71 8 11 34 2
12 46 14 17 12 30 1 7
13 36 8 2 13 22 4
14 29 10 14 27
15 17 3 15 6 2
16 7 16 5
17 6 17 2
18 15 18
19 4 2 19
20 5 2 20
21 4 2 21 2
22 1 2 22
23 23 5
24 24

>=25yrs 7 >=25yrs 4

Nationwide
Weekend Starts

Washington
Weekend Starts

Washington
Weekday Starts

Nationwide
Weekday Starts

Data Gaps 
Starts Per Day Variable
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Time of Day

M
6 Soak Interval

Soak Interval MatrixSoak Interval Matrix
NPTS (1995) NPTS (1995) -- NationwideNationwide

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 24 7 3 10 22 144 531 572 349 262 265 290 257 350 413 451 415 278 171 117 112 50 38
2 2 2 1 2 4 15 60 105 69 73 79 65 52 67 85 105 99 71 56 40 26 6 4
3 2 1 1 3 7 37 109 134 107 99 119 117 99 110 136 88 68 46 36 18 13 10 3
4 2 2 1 2 8 29 136 201 221 178 226 224 188 222 285 183 162 99 77 64 37 14 9
5 7 4 4 1 3 11 53 170 178 118 109 109 128 107 120 137 262 326 230 131 108 57 26 21
6 1 1 9 28 47 35 40 56 42 48 58 57 41 40 21 15 9 6 2
7 4 4 1 2 25 72 122 112 137 158 164 155 186 181 188 184 118 78 67 43 19 11
8 1 1 2 4 22 28 43 41 38 34 33 41 49 48 47 41 29 23 6 5 8
9 3 4 2 1 8 41 118 122 75 76 91 92 67 105 90 246 336 221 170 96 73 41 10
10 9 3 2 1 2 1 10 48 157 222 222 264 240 212 225 300 176 119 85 61 32 21 4 3
11 1 1 3 1 5 31 49 100 85 112 117 98 88 117 49 22 15 10 2 2
12 1 1 1 6 35 43 58 66 79 58 52 73 79 103 50 37 31 17 6 1
13 1 1 3 7 28 23 12 24 28 35 26 26 29 61 65 55 31 25 9 6 7
14 2 1 2 27 24 25 37 37 31 32 46 54 43 39 23 21 8 5 3
15 10 3 1 1 3 26 66 143 180 231 286 284 235 263 287 324 321 243 154 109 85 50 19
16 1 1 3 18 15 22 24 25 33 30 28 38 28 28 15 17 17 4 1 1
17 2 2 1 3 6 14 25 28 35 39 33 35 40 62 46 51 38 26 14 8 3
18 2 1 1 1 3 7 28 45 51 59 54 53 63 69 38 38 22 17 7 8 2 3
19 1 1 3 12 56 124 179 221 218 185 202 212 138 68 55 33 19 20 7 1
20 3 4 12 43 51 39 48 54 58 38 47 57 157 208 152 134 114 34 21 7
21 2 4 11 9 16 19 22 22 21 28 24 9 9 11 3 2 3
22 1 1 1 13 23 66 85 91 111 75 103 105 74 85 70 71 37 28 10 2
23 1 1 1 2 7 14 32 23 24 27 29 25 26 33 19 10 12 3 3 1
24 2 3 9 26 38 30 26 24 49 25 36 42 132 195 187 141 79 44 19 10
25 6 1 8 57 109 171 212 230 197 161 224 119 61 56 25 20 11 7 2
26 1 12 30 38 63 60 99 89 50 86 41 12 8 8 5 1 3 2
27 4 5 28 34 36 63 39 36 41 56 48 50 33 18 9 6 1
28 1 3 15 14 11 11 15 21 17 18 18 26 27 42 32 16 7 3 3
29 1 4 5 12 18 21 23 34 28 23 41 27 17 19 13 4 2
30 1 2 1 1 1 9 41 77 115 134 145 201 162 130 174 185 190 154 128 62 31 18 7
31 5 12 22 30 27 56 45 47 48 35 39 33 32 20 15 3 4
32 2 3 16 44 80 123 144 221 186 145 143 137 64 45 28 25 5 6 2
33 2 1 2 5 24 43 48 44 49 55 58 43 52 78 138 142 97 61 35 10 8
34 2 1 4 8 18 42 55 70 95 90 72 67 69 59 67 56 30 15 7
35 6 3 1 2 1 9 33 68 104 125 151 225 182 169 156 191 183 196 122 83 50 26 11
36 2 5 25 38 60 58 88 84 63 46 46 35 25 26 20 8 1
37 1 6 28 15 20 18 34 23 16 28 50 45 22 30 25 10 6 2
38 7 2 1 1 1 4 8 19 62 81 136 137 186 203 142 157 167 160 188 137 71 31 16 13
39 2 2 4 17 35 36 46 63 55 47 44 43 40 40 29 15 12 7 2
40 2 1 2 2 8 19 63 85 131 157 193 199 175 148 161 157 176 124 103 64 24 14
41 2 2 4 8 24 39 50 45 78 103 54 57 57 65 48 52 36 19 4 2
42 1 1 3 17 41 25 31 33 41 39 31 25 36 146 142 130 91 45 20 4
43 10 1 1 2 4 24 87 119 162 161 262 181 155 126 44 31 26 17 11 2 2
44 1 1 1 6 17 19 26 28 35 39 27 30 40 50 45 49 40 17 5 2
45 1 1 6 17 29 70 109 118 119 133 115 101 109 131 148 118 82 40 15 11
46 20 12 6 4 6 3 15 101 232 426 593 757 739 840 763 704 741 811 899 872 670 332 144 64
47 26 7 4 3 1 19 44 95 233 355 506 481 517 483 533 523 555 605 636 549 404 154 61
48 29 16 6 2 1 4 8 13 35 115 254 340 298 346 358 390 370 386 437 400 360 373 166 64
49 29 21 6 2 5 3 8 8 15 68 164 308 273 214 287 346 360 365 315 280 291 347 167 71
50 24 13 7 5 1 5 7 10 10 29 102 281 346 176 221 282 410 365 222 181 200 220 186 85
51 30 15 10 5 4 4 5 5 9 19 56 310 472 213 209 211 390 423 206 194 129 166 160 84
52 20 17 11 5 9 4 13 7 5 12 36 206 547 219 156 152 249 429 160 141 98 127 115 61
53 29 10 12 1 5 4 13 12 1 10 16 127 348 217 163 131 173 328 163 89 94 81 95 61
54 19 12 8 5 10 7 16 19 8 9 17 48 213 269 180 119 124 198 166 74 43 75 89 50
55 16 8 5 2 6 23 29 15 7 5 10 25 101 142 174 128 105 119 145 65 38 50 68 36
56 26 14 12 2 6 19 30 30 11 7 5 17 54 80 208 167 95 103 104 62 37 45 47 38
57 14 8 3 2 15 21 44 35 20 10 4 10 17 50 249 229 130 82 75 43 33 25 33 31
58 12 8 7 3 14 32 57 64 30 12 2 6 12 28 188 291 147 109 62 47 24 14 38 29
59 17 5 7 5 21 57 90 116 62 12 4 2 13 25 91 355 311 177 60 34 35 21 26 34
60 49 12 5 1 17 55 118 190 87 20 9 5 6 22 119 494 537 341 104 48 26 25 35 96
61 81 16 12 8 25 52 152 244 87 37 20 7 7 25 175 625 873 567 123 44 27 30 40 108
62 39 14 8 4 17 64 178 256 115 39 14 4 3 12 46 246 562 747 156 33 20 22 32 47
63 23 12 3 4 38 81 225 292 158 55 27 5 3 7 24 98 289 465 191 38 19 19 15 13
64 13 8 5 3 25 82 207 306 186 75 38 31 3 3 4 37 135 293 189 56 22 13 12 12
65 10 13 6 7 26 84 224 397 210 87 46 19 9 7 6 20 83 196 189 74 21 6 13 10
66 5 4 9 6 31 118 225 378 254 113 52 14 18 8 5 18 27 79 137 74 18 13 12 5
67 6 5 5 8 35 123 309 418 242 128 59 35 12 9 5 8 11 48 67 66 31 17 6 6
68 32 12 20 38 201 772 2755 5394 4111 2767 2204 1509 1087 1063 901 692 582 558 554 398 243 166 168 91

Time of Day

M
6 Soak Interval

Soak Interval Matrix Soak Interval Matrix 
NPTS (1995) Washington D.CNPTS (1995) Washington D.C

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 1 9 5 6 2 4 3 2 1 6 7 6 2 2 2 1
2 1 2 1 1 1 2 1 1 1
3 1 1 1 2 2 1 1 1 1 1
4 3 2 2 4 1 2 2 4 1 2 1
5 1 2 3 1 1 4 1 4 4 4 1
6 2 1 1
7 1 1 6 1 2 1 1 2 3 1 1 1
8 1 1
9 1 1 1 1 3 2 2 2
10 1 3 2 1 2 5 3 4 5 1 1
11 1 1 1 1 1
12 1 1 1 2 2 1 1
13 1 2 1
14 1 1
15 1 3 3 3 1 2 3 3 3 5 3 2
16 1 1 1
17 1 1 2 2
18 2 3 2 1 1
19 1 1 2 3 1 1 1 2 1
20 1 1 1 1 1 3 4 3 2 2
21 1 1 1
22 1 2 1 1 2 2
23 2 1 1
24 1 1 1 1 2 3 2 1
25 1 2 5 2 1 4 1 2 1 1
26 1 1 1
27 1 1 2 1 1
28 1 1
29 1
30 1 2 1 1 1 2 1 4 2 1 1
31 1 1 1 2 1
32 2 1 3 3 1 2 3 3
33 1 1 1 2 1 3 1 1 1
34 1 2 1 1 1
35 1 1 1 1 2 2 2 1 2 4 1 2 1
36 1 1 1
37 1
38 2 1 1 3 2 1 3 1 3 1
39 1 1 1 1 1
40 2 1 2 1 2 2 1 2 2 1
41 2 1 1 1
42 1 1 1 3 2 1 1
43 1 1 2 2 2 2 1 2
44 1 1 1
45 1 3 1 2 1 1 1 3 1
46 2 2 3 8 6 7 9 12 8 7 5 4 7 4 3 1
47 2 2 3 3 5 3 4 2 3 3 3 3 2 1
48 2 1 6 3 1 4 3 2 5 6 4 6 1
49 1 1 1 2 1 3 2 1 6 5 3 2 3 2 1
50 1 1 1 3 1 4 3 2 1 1 3 3 4 1
51 2 3 3 1 2 1 4 3 2 1
52 1 1 1 5 3 2 1 1 5 2 1 1
53 1 2 2 2 1 2 3 1 2 1 1
54 1 1 3 2 2 3 1 1
55 1 1 2 4 1 1 1 1 3 1
56 2 1 5 1 1
57 1 3 4 1 2
58 1 1 1 2 2 2 1 1
59 1 5 6 3 1
60 1 1 1 6 3 4 2 1
61 1 2 2 1 1 1 2 7 5 2 2 2
62 1 3 1 2 10 7 5
63 2 3 1 1 1 3 4 1
64 1 4 1 4 2 2 1 5 1
65 3 3 3 1 2 3 2 1
66 2 2 3 3 1 1 2 1
67 1 3 3 3 1 1 1 1 3 1 1
68 1 1 7 29 54 40 33 24 21 5 11 3 11 13 3 9 2 4 1 2 2



13

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 1 1 7 6 6 7 3 3 6 6 3 1 5 2 2 1 2
2 2 1 1 2 1 1 1
3 1 2 3 2 1 3 1 3 1 1 1 1 1
4 1 1 2 2 5 4 1 2 6 5 3 2 1 2
5 1 1 2 3 2 2 3 1 1 4 2 3 3
6 2 1 1 1
7 1 2 1 1 2 4 1 2 4 4 2 1
8 1 1 1 1 1 1
9 1 1 2 2 1 1 5 9 9 1 2
10 2 3 4 5 6 7 8 5 4 4 1 1 1
11 1 2 2 1 1 5 2 1
12 1 1 1 2 1 2 4 4 1 1
13 1 1 1 1 1 1 1 2
14 1 1 2
15 2 3 1 3 3 3 2 4 6 3 1 6 1 2 1
16 1 1 1 1 1
17 1 1 2 2 1
18 1 1 3 1 1 1
19 1 2 3 8 2 2 4 1 1 1 1
20 2 1 1 1 2 1 4 3 2 2 1
21 1 1
22 1 1 2 1 2 1 1 1
23 2 1 1
24 1 2 1 1 2 2 1
25 4 4 2 2 4 1 4 2 1 1
26 2 1 1 1
27 1 2 2 1 3 1
28 2 1 1
29 1
30 1 5 1 4 1 3 1 3 1 1 2 1
31 2 1 2 1 1 1
32 1 2 2 2 2 4 3 1 3 1
33 1 2 2 1 3 1 1 2
34 1 1 1 2 1
35 1 1 1 3 1 5 3 3 3 1 2 5 3
36 1 3 1 1 1 1 1
37 1 1
38 3 3 3 2 2 3 5 1 1
39 2 1 1 1 1
40 1 1 2 5 3 2 1 7 3 3 1 1
41 1 1 2 2 1 1 1 1
42 1 1 2 3 1 4 5 3 2 1
43 1 1 4 5 4 7 1 2 1
44 1 1 1 1 1
45 1 4 2 3 1 2 2 3 1 1
46 1 2 1 4 10 12 7 15 13 10 10 5 12 10 12 5 3 1
47 1 3 6 4 10 8 3 5 4 6 4 9 6 2 1 1
48 1 1 4 3 7 5 5 10 4 2 10 6 4 7 3
49 1 2 1 4 5 4 2 2 5 6 7 1 6 3 5
50 1 1 5 4 5 3 5 3 3 3 3 3
51 1 3 5 7 4 2 3 11 10 6 3 1 1
52 1 2 1 5 5 2 3 1 5 8 5 2 3 2 1
53 4 4 8 3 5 1 2 2 1 5
54 1 5 5 1 3 4 3 2 2 2 2
55 1 1 2 1 1 4 2 1 1 1 1 1 4 1
56 1 2 1 1 4 5 1 1 1
57 1 1 1 1 1 7 3 1 2
58 1 1 1 1 1 1 3 1 1 1 1
59 1 3 1 2 1 1 5 6 3 1 1 1
60 1 1 2 2 2 7 7 4 1 1 1 1
61 1 2 2 1 7 2 1 2 10 10 13 2 2 1 3
62 1 1 5 1 2 9 15 4 1
63 4 2 5 1 1 2 7 5
64 1 2 2 6 4 2 1 4 5 1 1 1
65 2 6 5 6 1 1 1 2 2 2
66 2 3 2 3 1 1 3 1
67 1 1 2 4 5 2 1 1 3
68 3 10 48 60 58 51 36 25 8 16 13 8 10 5 8 3 5 3 3 2

Hour of Day

S
oak Interval 

Soak Interval MatrixSoak Interval Matrix
NPTS (1995) NPTS (1995) –– VirginiaVirginia

Time of Day

M
6 Soak Interval

5AM-7AM 7AM-8AM 8AM-9AM 9AM-10AM 10AM-11AM11AM-12NOON12NOON-1PM 1PM-4PM 4PM-5PM 5PM-6PM 6PM-7PM 7PM-8PM 8PM-11PM 11PM-5AM
1 190 565 628 460 364 373 388 1280 541 496 344 217 367 117
2 22 61 118 92 96 101 86 257 125 120 90 73 96 14
3 48 116 154 139 142 163 157 435 103 80 57 42 56 20
4 39 149 230 277 252 299 284 855 224 189 123 95 158 24
5 73 182 203 156 152 153 153 475 312 372 281 163 263 56
6 14 28 57 47 50 71 57 202 50 43 27 20 23 3
7 29 81 147 157 203 221 206 663 224 217 156 107 165 31
8 5 23 32 54 55 55 49 153 60 63 55 34 44 13
9 54 137 130 97 114 120 114 327 304 398 288 208 270 36
10 15 51 183 294 303 345 309 940 224 141 101 78 71 31
11 8 41 65 130 113 149 147 378 55 27 19 11 7 8
12 1 7 38 60 76 85 91 253 99 121 68 47 72 7
13 15 32 26 15 26 42 43 101 75 78 71 41 52 15
14 2 30 31 31 45 45 139 65 59 54 32 45 9
15 35 76 163 242 310 389 358 1039 411 389 306 193 321 46
16 8 20 18 24 35 37 42 118 35 39 17 20 27 2
17 3 7 17 29 36 53 53 143 73 62 57 44 58 11
18 6 9 31 61 72 78 74 244 48 45 25 19 24 12
19 4 12 66 177 248 314 279 775 187 84 61 40 56 6
20 20 51 61 49 64 68 67 175 195 251 206 180 217 18
21 2 4 12 12 20 29 23 89 27 14 12 15 14
22 2 15 29 90 112 122 141 373 103 116 81 87 99 8
23 2 2 9 15 39 29 35 115 45 44 24 18 28 5
24 13 34 48 37 33 34 62 126 173 241 229 178 191 17
25 9 78 147 227 293 302 804 154 72 67 34 51 17
26 2 15 35 52 92 92 133 292 48 14 9 8 11 3
27 4 9 37 47 51 86 159 68 62 62 46 44 4
28 3 16 15 14 16 19 26 70 34 39 47 39 35 7
29 4 9 16 22 28 31 107 47 32 22 22 20 1
30 14 45 95 145 195 209 272 618 235 239 196 144 147 21
31 8 13 26 41 40 67 173 42 63 46 38 48 4
32 4 21 52 112 172 193 280 639 184 81 51 38 45 7
33 8 30 49 56 63 59 70 194 94 166 174 117 126 14
34 5 12 20 57 68 95 124 309 91 73 79 68 67 7
35 13 36 84 129 169 212 287 675 238 228 230 149 206 28
36 2 6 30 49 78 81 110 263 63 50 30 35 33 1
37 4 8 33 19 24 25 41 91 61 54 33 35 48 2
38 14 22 75 102 185 192 247 661 205 195 228 172 167 34
39 2 6 25 39 48 56 81 192 47 51 49 32 43 4
40 10 21 71 124 180 207 259 696 206 204 222 154 247 31
41 6 8 27 50 68 68 105 282 75 84 61 64 74 8
42 4 22 51 28 44 43 53 139 52 186 188 162 202 10
43 2 7 33 109 179 223 238 793 180 50 44 36 42 19
44 2 6 19 24 33 41 42 139 49 77 61 60 75 9
45 8 26 33 88 142 161 165 480 147 170 191 147 179 20
46 21 116 285 565 804 1088 1081 3208 996 1059 1158 1087 1445 171
47 20 45 114 281 467 695 737 2193 729 715 756 787 1394 179
48 16 18 45 137 319 465 499 1549 543 520 549 497 1169 172
49 15 10 21 88 194 384 438 1192 487 495 424 382 1030 199
50 14 11 13 44 127 324 438 959 505 462 299 246 778 208
51 12 7 11 23 66 350 529 838 491 506 283 236 595 217
52 19 10 7 16 50 234 595 710 331 510 198 181 454 191
53 22 19 1 13 18 144 388 625 242 425 218 141 342 171
54 24 21 12 13 22 55 234 656 168 267 218 108 286 152
55 67 22 8 6 14 29 109 511 154 160 188 90 215 124
56 60 35 13 8 7 21 62 505 124 135 144 83 183 137
57 79 40 30 13 7 13 22 574 164 113 108 72 138 115
58 104 76 42 14 5 6 18 549 167 144 93 73 121 96
59 172 138 79 16 9 3 20 511 331 206 97 49 126 128
60 196 213 104 34 18 7 12 710 566 373 126 57 123 217
61 234 266 111 52 31 12 8 909 905 609 141 55 133 296
62 270 282 142 62 23 12 4 332 583 796 173 51 100 157
63 334 324 184 87 42 13 8 141 305 485 207 43 80 117
64 318 340 221 114 67 42 6 52 144 306 208 62 70 88
65 342 426 246 119 81 36 19 39 86 205 204 82 57 85
66 367 411 285 159 87 30 22 37 29 82 147 80 56 76
67 467 461 286 174 95 51 16 29 12 52 73 69 70 82
68 3907 5931 4991 4095 3430 2433 1739 4134 899 799 753 556 761 517

Condensed Soak Interval Condensed Soak Interval 
Matrix NationwideMatrix Nationwide
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5AM-7AM 7AM-8AM 8AM-9AM 9AM-10AM 10AM-11AM1AM-12NOO 2NOON-1PM 1PM-4PM 4PM-5PM 5PM-6PM 6PM-7PM 7PM-8PM 8PM-11PM 11PM-5AM
1 1 9 6 7 2 5 3 14 7 9 2 5 6 1
2 1 2 1 1 1 3 1 1 2
3 1 1 1 1 2 3 3 1 1
4 3 1 3 3 7 1 4 5 1 2 1
5 1 3 4 1 2 4 3 5 4 4 1 1
6 2 1 1 2
7 1 2 7 2 2 6 4 2 1 1 1
8 1 1 1
9 1 3 1 4 3 3 2 3 4

10 1 3 2 2 3 7 15 2 1
11 1 1 3 2 1
12 1 4 2 2 3 1
13 1 1 2 1 1 2
14 1 1 1
15 1 6 5 6 6 3 5 5 3 4
16 1 1 3 2
17 1 1 2 3
18 2 3 3 1 1 1
19 1 3 3 3 4 1 2 1 1
20 1 1 1 1 2 3 4 4 3 3
21 1 1 1
22 1 1 2 4 2 3 2 2
23 2 1 1 1
24 1 2 2 2 3 2 1
25 1 2 7 2 4 8 4 1 1
26 1 1 2 1
27 1 1 1 2 1 1
28 1 1
29 1 1
30 1 3 3 2 2 3 6 2 2 1 2 1
31 1 1 1 3 1
32 2 2 3 6 3 3
33 1 1 1 1 2 2 1 4 1 2 1
34 1 1 2 2 1 1
35 1 1 1 1 4 3 3 9 1 2 1
36 2 1 1
37 1 1 1
38 2 1 2 1 6 3 1 2 3 1 1
39 1 1 1 1 1 1
40 2 1 2 6 1 2 2 2
41 2 1 2 1 1 1 2
42 1 1 1 1 1 3 2 1 3
43 1 2 2 5 5 3 2 1 2
44 1 1 1
45 1 3 1 2 6 1 1 1 3 1
46 2 2 3 11 9 11 40 13 7 7 11 11 2
47 5 7 7 6 23 4 10 3 6 10 1
48 3 1 11 17 6 2 6 7 14 1
49 1 1 2 4 9 6 7 4 5 10 2
50 1 1 1 4 15 2 3 3 3 10 2
51 2 3 3 6 6 2 4 1 7
52 1 2 6 10 2 7 2 1 5 2
53 1 2 3 6 3 3 3 2 2 1
54 1 1 7 3 6 3 1 1 1
55 1 8 1 1 2 4 4
56 3 5 2 1 1
57 1 1 8 2 2 2 1
58 1 5 1 1 3 1 3
59 1 6 6 4 2
60 1 1 1 1 8 3 4 2 1 3
61 4 2 1 4 7 6 2 2 1 4
62 2 3 2 3 10 7 5
63 2 4 2 1 1 1 4 4 1
64 5 5 3 2 2 1 7 1 1 2
65 6 3 1 4 1 2 3 2 1
66 5 5 3 3 1 1 1 2 1
67 3 3 4 2 1 2 1 2 3 1 2
68 39 60 59 51 41 45 13 47 18 5 9 5 15 4

Time of Day

M
6 Soak Interval

Condensed Soak Interval Condensed Soak Interval 
Matrix, Washington D.CMatrix, Washington D.C
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SummarySummary--M6 InputsM6 Inputs

NPTS based travel NPTS based travel 
inputs that are different inputs that are different 
from M6 defaultsfrom M6 defaults
•• VMT Mix fro LDGV, VMT Mix fro LDGV, 

LDGT1, LDGT2LDGT1, LDGT2
•• VMT distributionVMT distribution
•• Cold SoakCold Soak
•• Hot soakHot soak
•• Distribution of startsDistribution of starts

Regional Variation is Regional Variation is 
visiblevisible
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Comparison of Default, 
1995 NPTS and 2000 NHTS Summary Summary -- Emission Emission 

Factor SensitivityFactor Sensitivity

Emission factors Emission factors 
sensitive to locality sensitive to locality 
specific travel inputs.specific travel inputs.

Start emission are Start emission are 
effected mostly than effected mostly than 
running emissions (up running emissions (up 
to 20%)to 20%)
Composite emission Composite emission 
rates are effected ( up rates are effected ( up 
to 13%)to 13%)
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What we LearnedWhat we Learned

Several of the travel Several of the travel 
related variables could be related variables could be 
derived using NPTSderived using NPTS

Travel variable inputs Travel variable inputs 
vary significantly from vary significantly from 
MOBILE6 defaultsMOBILE6 defaults

MOBILE6 has been found MOBILE6 has been found 
sensitive to these inputssensitive to these inputs

Care must be taken about Care must be taken about 
the data gapsthe data gaps

RecommendationsRecommendations

Local survey data is Local survey data is 
preferred for M6 vehicle preferred for M6 vehicle 
and travel activity inputs and travel activity inputs 

No local data? NPTS data No local data? NPTS data 
is idealis ideal

Simply repeat what we Simply repeat what we 
have donehave done……....
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Easier saidEasier said……

Issues with digging through Issues with digging through 
NPTS by M6 modelersNPTS by M6 modelers
–– Requires data analysis skillsRequires data analysis skills
–– Lack consistency if uniform Lack consistency if uniform 

data screening techniques are data screening techniques are 
not adhered tonot adhered to

How to make the process How to make the process 
simple for an average M6 simple for an average M6 
user?user?
–– A data mining toolA data mining tool
–– Travel Related Inputs Model Travel Related Inputs Model 

for Mobile6 for Mobile6 -- TRIMMTRIMM

T R I M M
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Point and click for some M6 travel 
input files (e.g. soakdist.d)

Based on the latest NPTS data
User can:

Plot variables for specific 
geographies 
Compare NPTS based inputs

With M6 defaults
Among geographies

Obtain alternative travel 
inputs to M6 defaults

Microsoft .net based GUI
Goal: web-based (abandoned)
To be in public domain

T R I M M TRIMM FeaturesTRIMM Features

Automatically mine the Automatically mine the 
NPTS data (NPTS data (’’90, 90, ’’95, 95, ’’00)00)
Provide as many M6 inputs Provide as many M6 inputs 
as possible as possible 
–– Write to files in M6 input Write to files in M6 input 

formatformat

Various geographic levels of Various geographic levels of 
aggregationaggregation
Compare variables within Compare variables within 
and with other geographiesand with other geographies
Compare NPTS based inputs Compare NPTS based inputs 
to M6 defaultsto M6 defaults
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User Can Simply Plot 
Some Travel Variables, or…

User Can Simply Plot 
Some Travel Variables, or…

(Boston paid for additional 
NPTS sample coverage)
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Choose to Write M6 FilesChoose to Write M6 Files

TRIMM TRIMM 
DemonstrationDemonstration


